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\jj-a] (jjill (> nli»il I jilSLaJlj QjJq^LijJI (_yJI ^ 

j_al jl jjlc. f Uj Ciill vjj^l aijl-at (_fJ| 

i_u^ i_a^Llj Ijij-ol >— ~ ^ 

. ^ l^aJ I j ,j<JaiLuiJ I 
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. . .“^1 1 all" I (]'■»■ Caa ^ja jl I — J-J oil I (_^l *^1 — *-l-l I J 

J .t.''ll jl iii*a‘il jl jLaJjI jjJ| OJI (_j^I (J-a I ,>.*1 I j 
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[_»MXV Jljji - (jLO^j / jLa-i - .^j] 'f .TAgj . , ^.~i<^l l jJU. 
[^X . . *\ “ Ji3^l / J “ |jii ln ..i f .lj 










J-Lfl J;i_5-o|JLI <i il'^ll La I .(J[5-*-ll <JjJ ^^"***j j * *t. Ar' 

.<_Luljj]i 6 jjt .USfl i,_AjjLli J^l jl ( Ij-i^ 
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SLAill Sj-L^v I <Lij^ I i (^y, \ , • A^ 4 1...\> 4 . ® ) 
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• (^jJ^L^I n j ^^^llljl ^ < I ■ ■ ■ : I i"^ {^) j* [] ** ^ 
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Ij^l AiiSjUJI LolJ.(/l^,TA)<^/LLi£(^‘\T) 

\ Q X I .A all I t * ^ *'■■*** ^ {^} i_fl_ilL_u 

J-iLfi ' ( 7" ^) ^ ^ ildj I jj -al 

J^l U .(/^V,^r) ^". M .n /lli£ ('\.) ^1:l 1^1 
Lo I j < ( / ^ , V ^ «Lujjj_i < L Ll^ ( 1 0 ^ <£. j ri Laj I Jj-a I 

. ( / \ 4 ^. ..\^ <LLj$ ^ ^ ^TQj Ijj-0 I (= 

;4a1I| ._. . C* ^ ^ 

Lo (Jj-aj ( Lila^ ^ ^ Y £ j_i CIj I ^^Li_uV I jJjLusa 

^ v^l_L^ (^A) L^J^LLi .(/Y'\,VY) < ", , ^ .c^\ 
4 ,*-^ I <jlULj J_^I j ^ ^ 0 Y) <1 1 < M*i 1 

L Ll^ ( A'\ )j < ( X • , A \ ) < \ ,lm\ \ 4JlU I ^ Uj ^ I <_^j_aJ Ij 
.i^jlilL LLi$ {\\)j 

*(X ^ ® , TY^ 4 u ) 

iwU^I JJ_C ^Jj ^AJI i_iiail 

; 1 ^ 1 txA Lij oj * ( X ^ f ^ ^ ^ * i Li Li^ ( ^ ^ 

( YA) <Lu^^l *LxUI ((X^^ I ^ V'uj.ii (<wU^ <Li£jIII <jU1I 
< 1 * ,,±\i / . K 4 * ■ ■■jl all v(X'^* »AV^ <i t ■■■'** <LjLj_^ 

.(XY, NV) <j.Ai4JI <illl .(X^o,YY) 

Jj-iSt-a. J I i I I ^,5-A Cj Lcj) I ClJ 

oLcj-^jil ^\jj .(XA, n) /lLi£ (T<\) ^ 

cJl^lj .(XA, NA) 4 w.Ai LH£ (TA)^ <m\ ^ j-A 
< ( X * » ^ ^ ) 4_i_j_ujj ( I J_2^ I J L Ll^ 4__uV I O Lcj I ^j-o 

/d t \ AVI (<L_Uj_*J I ^^L_cVI (<L_i — a^L-uuyi 
^ULU I ( 1 1 < o Li LiJ I i 4-1 j$-i_u_3lJ I j\>LJ I 1 1 \ -^1 1 



^jjjLlaJI ^ jny n Jlj .JjjLlai] ^_yKJI J I ^ (X^.VX) 
(^) olj_a (o) tJJLiJI I 0 J I f 

, ^ X Y , 0 ^ ) 4-u-oIj i L Lj^ ( ^ ^ ) 
iOlj-0 O^Li 1 g '\£.j 4-1-fl t. 4 JLjJL j_oI Lai 
Lai t{^/y r YT^ <L_i-alj i LL^ ( ^ ^ ) * (IHjLaC, 4 < ne\\ 

"LIjAc. (\A) 0 1 ^ ^ J— 0* 

.(XV,*IV) 4-u.uIj < LLS (^'^) * 

fi 6J ^Ij 6j a Ci fll I 1 1 I al^ 

.^XAY,o£) <juoa1j ( LLiSk (T AV^ l^j^'^.a 
: jil^A : lubal^ 

JLa^ 1^1 <4-&jL^I ^ a id ^1 1 l.JJ^I 

^'\^_i ^ fijfl'i a 4_J_i >— r>^ e-il I jJ I ( LiitL 

jj-a JS a7i I 4_*_I I jJ I 4_pji I f 1. A^,i.a Ij i— 

Ij Ij fjj IjJ Ij Ij I 

(0 
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J L J[j)^ '% a ,>Aj ~ ^ ^ ~ I lA^ Ij L4>> iji ^>4-^;j 

(V) la^ij uj> Jj <(/v.rv) <Lls (XI) 
1 i^ ^ ^ ^ ^ (X ^ ^ ^ ^ \ < II n 

*(XY» 4—L-i-ujj ( L Li^ ^ N Y ^ 6 LAJ I Lo ^ 

J <>— ^ ^ V, AaILIj \ a 1^ (J^ j-c I 4 III e\\ 

4jujaj J < ^ X ^ ) Y N ^ 4 _llu1j ( L ^ Y * ^ 6 I La " 

6^^^ I I a ^j) a ■% a ^L j| ^ ^Y'^ ^-^.l.o J_^l^ I 

j^lj JS i_iJl Lalj-o (^*)(j3*(X^»^Y) 4 \ I ii'i I ( LLi^ (^ M 
03‘(X^^»Y£^ 4 _luAj < LL^ (^ * ) fl, ^ 
.(X'^Y , o) 4^ <lLiS 0^^ • ) I 'LA1> (Y^ . ) 

I ; LujjLuj 

L^ lie o-e^j-i I o I— I jj I i^t il I J ^ L | 

a ^^Jn 1^ A^ 0» 1,1 < I ^ ^ iII—Ilj ^^-a I I 1 

.4-i_uljjJI 4xajl ^ 4ij|^jJLLI 4 -iAjJlII oVLaJ*! ^ 
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:olAitl ; LCi 

jJaj < Jjj)\kl I t 4 1 n ^ ol— aJ^I oLii (^\ 

i d >jl^ tl I : L ai_L^l I La I cj I Jj I I ^> 4 - 13 1 

• 4_i_i Li^^-ii I ( ^ ■ w jj 1 I <<jj_ujLiJI <<_u^^l <<jSjjJI 

<^jVI <— ujJ.1 CjjL:^ <L_uj_x1I <LjlUI ^jI 

. LLl^ ^YA^^ cijj-^l jifl 

d * ■■■*<* t t 1 1 “ ^ ^ ^ )~* ^ * ' <<jt-fll I <jLit I I {] “L (<_U^ I JJX. 
‘Lilli ■ CjjIS JjU iilUllI 5_ujil Lol ^ , AT^ 

< ( / N V , Y £ ) <Lu-u1j t L LlS ( ^ * ) („5-^ j ^ c« ^ j-^ I 

^ ^ (^)~‘ cJL^ A c A ,4 > \‘.j| 1 1 <LJl 1II I a I 

Lo ■% <1 ^Li 4_illl Lai »^Yj 4 \ m n 

Lol <(/* > A \ I m\ 1 I (] 1 ft > ft 1 IlIIL j_a( 

‘ !()'>>*> ‘LiJ j_ij_Ju Vj 4 jjLj <jlL L)^-^ ^ 

A \ t.<,i’n t JL^ I j ^ Ll^ <ilL^ I j <JLU I Lu L^ ^ \ 

<JlUL v(X • r YT^ 
ciljlitl «»uu*k ciIjLIM ~ I 

Cj L illi LAj_lc <Li_ijjJI <Lilll (jl ^*A1I 

^ CjjLuuj (<j^j_iJI iljjJI *Liji i«ll <JjjJI jj-o 

ojLj_ujj (A \ *^jjlj> iJjvill Sj-j-fl iJL^ A i di-tjjL ill 

I I Lol <<LljLoLuu 1I I 4 « . .1^ I al I LfcA,i I 
La 6 jji ^ ^ Q <_u^^aJ I <Lill I <Lu^^ I j-ic. <iJ 
Lai (‘Llj^^aJI ^^yl^ ‘Lilil c.kfl^9^ J ftft (^^LuuVI 

a <_u (^>^1 oSjij 4_^l iuLlill <JLaJI 

cjt I ti \ j_y^i ^j) ft 1 1 iijjii s^pLfl ^—lj-ujL^i ^jlIIi 

.^^jli jI^Lj 

I^SLVI olAllI - V 

jk i J ti 1 1 ^ ^ ‘l—iJI I 

^ al j jj f t_ 1 I -s.\ \l I^ ^ I * a^ I * .>^11 L-ji-ujj ^ I <•*1 a^ 

. jifllj ‘(fL^b 



:4^i^jjLl]l cil,^iitl I 

<l_i_u!jj]| L^-IIL^I ^_^I ‘L_i_i^jLjJI CjIj ftll JJ-£. 

4'% <^^LujV I ij-l-ft J A i O J ■ "■ ^ ^ 

^i 7 j C Jj^^jJal I t._ft4 ti^ 



^NA\^ Cjijj—^ 1^ I *1 ul &li_sJI 4JjjJI ■">-A V- a" 

/ll;S (m) jl^i Hjjj .(yr^ , . \) /lii£ 
t LLl^ ^ Y • J_i <i *a^ *v I ■ ..1 1 ijjjJ I L^-lJj ((/NY , <Ll-i-u 1 j 
< LLl^ ^ ^ J!^.^.^ A Lalj ((/'^^ £V^ d ' ■ > 

I ^ ilf diJU^ ft ft A I n aLiJ I d-ujll Lai ‘(/'N , Y 0^ d « ■ ■■** * 

I (_j-ftj <(/^ » *L_i_i-ulj ( LjLL^ ( Y'N^.j clLJLall <1 jJ 
.(/£ , oY) /lI:$ (Y\)^ <JjJI cJ^ i^jLJI 



I ojj-^ I jJLft <-!il Lil I ^ < u LljlI I <Jj jJ I L-o I 
cjIl^Ij <(/Y , AA) <-,u.(j.ij ( LiLl^ ( N A)j ^Lu*JI 
ijj^aVl <JjJI J-a J£ I 

6S^\j J^ "va t 



. ( / ♦ , Y Y ^ d 1, ..\ 1 f 1^ 

:^l^LaVl-^ 



< 1 (j ft tlQj ^1 (_^l iwjj^l 1 ^ >lr. ocj^ 

- p t. . * 

^ I AJ.4IJ <Ljj[^lj Lu-ul ^^jLftj LIL^ k—fljju La 

(<j_iLailxlf iljjJL^ (^jl^_o (^)-o d 1 A. t j I “ 1 1 S ^ “ a 1 1 a 



I j A,r>sh. J-ft^ ( Lt J-1X.J ^d ' oj ^ I ■ ..I I jl 1^ <<Lu^Vlj 

. Ll^^ (jimT <^Laj^ J^LaVI 6^ 



{\^^)^JJi\:^Jl\ jc j^^LVi cj^ s^j 

Lai ( (/Y1 ,£Y) ( LLl£ 

f 

t LI Y ^ (^^) (_r^ q.L^. 7^ L>“j^ ® >— 1 1 1 ,3-® 

<11 a I jJL^ iJLill j^jll Lai <(/Y • , Y*\^ d > _c_..‘« t 
j \ *^V I ^_uIijJil I '(/^ » YV^ A \ j.,ti\ \ ( LLl^ ( £ Y)_i 








[_A ^ 1 X V jJ 1 ~ jj 1 *A moj / (j 1 n iti — X— ^ ^ « X < i_r>^l 1 ^ Lc 






^Ar I 








[|fcX • . A - L>“^“'^1] 







... ^ 6Jjl I^ j^TGj ^I <_jj^I 



:cilc>j^jJll ■ ■ • iujtJI <l*ill (jc i_i]^l ~ o 

oLiill 4^jjJI ^jc, <La^^>lLI I_ t~i^ n g^ jn -s n 
JSC- ^Lo_a.l i T , Vo^ < 1 1 4 J .1 1 1 i LLl^ (^^) ' "j 






U^^LluVI ^jliJI <I_ (o) c_Jall n_jjS ("V) ^^LluVI 

i_i Lj$ J < L Lj$ I i_i jV I < i_i~i5> ( 1 j I jil Ij < i - i~i^ ( i ) 

^ I r < I 1— fl I j « , I i_)jVI <v::)WI :jj.o ■ < *> I j 

<^LxH i—fljLsLlI <Jl 1 ]I <oI— 

,< i 1 , ,, j I al I . a > K I ^ I Xj 1 -vV I 4 \ ftl I jj-* I— "'^1 1 i~i ft 

. l^jHJ I I t I . <1 1 t ^ . J Lfl] f I I 

I I ^ ^ { ^ ) '"* ^ ^ Q ^ I iiV I - La I 

. d . , . , J I all ^1 ' I J . ^ . I ~^j ,^/AT , 4 1 I ii'i 1 <<Lii_^l 

^II N_, ,-..^^-a . .UJI . Lai <(/U,'W)<^ 

I 0 a ,y..'i J-Ls ijj^LauVI ^jLoJI i_ i~ ^ Lai 

.<LujjjUJI jjJj ^ 4ii^»llj <^jlJI (^® ■ ) 

( d I ^ I I ^ La I 

(_ji I (/ ^ • ) ^ d ° ^ J_l_a ijjj-iJ I v_jjV I '_ “> ^ La I 
. d I . .i j LiJ I ^ I I I d a . .-.‘ij I 

■ f ■i*^- ^ 

iJl ■ r-'^ ^ jj ._u^ll Jj-c. ^-L 

(<_Lj_ujLiJL I ij Kj fcjjVI 

i(^ /yy , 4_jj_u1j d<t i d_ujLflJL 1 , ^ \ fl J A 4 I mIaI I 

jjLiLl^j ^ 1 uLj^__JL jjLLj_$j 

I ^ Kj 1 < ■ A Li^ I ^ Lj Li£»^ < A n 1 1 J Lil Li 1 t ^ 

j^Vlj L 4 IX a^lj..jJaJI 

^Li$j 5 jLUL 3 ^LkVI ^ 

*i I 1^ &] I I J^ (J-® 

. A Ljj_J I <liU L j I ^ * 4,1 *,>i^ L j 



d t <..j l flJI 4 JlUI Cjjj-^I J-5-i ^ J i Ll-laj] Lfl! 

4-ajjJl1I cJLjj <4-j$jJlII 4 JLUI j-o dlljJLuuVlj 

t> ty* j-^ 

6 j-a j'slTi ^ <L^^I 

4— ii-S— cJLj j| <(jLj^_JI 
< <Ljj^^^-3l1 Lj t**il fljjL I 4 >jj^jJlJ I d^xlil */*i*ti 

.jiLj^l ^ 4 ^LjJI ^ 

I Cilxlll CiLft^jilll • IdUduL 



OC.j^ *("^0 t-.u^l I ^J) ^ 

(r£)j<(/£r,vo) ^ 0 ^^) 

dJtU . ." K. (V^j ^ ^ ^ * ' "'* * ^ 4-j_«-u J LaJ I 4JLU LLj^ 

vd i V 1 1 d ill ■ ^ ^ * v4_j_jLjj_^I 

d *jl|j til djLll (/ \ , 0*\) ^ nti‘n * 



1 1 ^ \r ^^-^j-i-1 1 O UUi I A 4,flA^^ I i-jJ^ I QA..iJ I I 

: 1 ^ ’*<* ^^jjI I oIJlI] I ^jjj i ^ CaLill Ij 

<iJJI Jl (/VA,oV) .L[J^ (XY) :<^j^\ iAllI - 
.4^jLiJI Jl (X\ , IX) (l)j *4^jlll 

4iiii ji (/oA,rr) /LjLi^ (U) :4^jLaji - 



. 4 jj (/^ ^ , '\V) 4 -idUjjj d. ( ^ * ) J ( 4 -jSjjJI 

, 4_u^^ I 4ii) I ^1 ( / ^ • ) 4j-i-ujj < i*jj^ ( V ) ; 4-u Lj I 4JLU I — 

d i II I ^1 ^/Xo) 4 \ m\ \ ( j__^ I J t_j Lj-^ :4jJj_^I 4 i I I I — 

. 4 * ■ “ J LiJ I I ^ V 0 ^ 4_i_u4jjj < ^ T < 4_u^^Ai I 



,4_u^^ I ^ I (/ ^ • * ) 4jj-ujj < Ij <jIjS :^j) I(] \\ I 4jl 0 I — 
d 1 1 ^ • 1 1^ d ^ I ! ^ lj 4 I ^ I ^ ^ ^ ^ ^ ^ I La I 

d * < ■■ j t t L ( ^ *^ ) ^ 4_iil 1 Cj I <.H.i 1 < 4 1 1 11 ^ LflJ 

d t ixx\ t ( L I “ ^ ( \ A^_i 4 _uj_3lJ I 4jL|] I L^_jJjj ( ( / 0 *\ , X 0 ^ 
( \ .) ^^UII Ud!\ l>^b <(/XA, ^X) 

.{y^o,r^)<^ 





L_*\ ITV ~ ^jL(-a_oj / ,jl \ t ni — ( XA^ 1 ujl^t jiJLc. 

. . ^« / - 1 -n ' 






■ NAl 






{^X . .X / JJft'*.***' “ 0 









^ ft ^ 



:^LUll ; jitir 

((TVY) i^_LirCilL Ijj^l (j-**^^ 

Jj^ L-l ^ 1 I*" ! 1 < nl I I. ,.4,1 il LjJ L) I I (2A^^I_ujJ I ^ 

.II;^ (\A) j^Ull jlkLulli /lLiS (vr) ^lill 

(3-* i^-LJCiJLj I I 1^ (j^Ja^LuJ I J JC ^Jj 

J^jil t^\ \ \ j L^?kl Ij (_[^*uJa^Luull 4 jjjj 1I ^_AjLill^ 

. Lla$ ( ^ ^ * ) ^ ^ A-^ ft ( ^ ) (j^ J^*“* 

0 L-^j <(111) ojj^ < ( 1 \ Y ) ^jjjLisJ I j j_c. jJj 

(A) (ijuojj <1 I 1 I ^ < iIlUj J— oI (_y^l ■ ,1^11 J~t ^ 1 

• Cljl^^ (^) * ( J ) ^ ^ 1 1 k iLj^ 6^Li 

.(Til) ^tllL lj^1 J.jjl ^ 

i*,U'i.k-i fi ‘Uilij n_i"i‘s LujL JL&^ ^l <L^Lij| ^^^^1 

<_tuLill) jiSVI «t 1 -^LljV I jj-c. ^Jj 

( ^j^_^ Ll^ ^ I I (^1 K ^ ^ ) (C/-^.3 ^ 

. L LiS ( "^ ’ ) I ^ 

L^.. _ i.. a > 4 _iIl 1JI oL^.^ U^JJj 

0-“ lt^ ji^iLiajVI ^Jill j ‘(^^) 

.LK (n) k^l .LLiS (Ul) ..^1 

<0jjJ I 0-1 L$ < ( Y • ) <1 ' ' J Lll I o I j-iLal I j j_c. jJL 

< L Lli ( N A \ )_i ijJjV I i-ijjJ> I o j I I ijjk <t-i-j I *1 1 

• LLi^ (-U)^ J[^l <]jji 

1 ( N A^ <Ljj I j jJ I oc,jj_jj I jjSLoV I jjc. jJj 

jitLi kLLi£ JjVl L:_>l.l 

• LLiS (Al)^^jU 

^ 1 *\"k l Ij 1-*^ I J — *1 ^ ^ ^ 

^j-o JJC j-^l (_j-lc. “Lu^^l <|JL1]I k-k I k ‘(®) ‘ a il l"ill ■ 

• Lk (^Y) 4^jUJI <iliu ,(YA\) ^1 



:clHyJl i^jin JKiVl : 1 yt.L 

: IfJjljj ■ k“.<ll oc-jjj 

I LLl^ ^TY" • ^ (J ^ j T i pri^l I ^^.,A -v j_L I 

./V\ , ^Y) 

.(■/.\r,V\) <Li:j$ ('ll) loL^jUl 

.(/^ , Y^) .hl:^ (M) :j-j^l 

.(/r, .Y) 4^ .LLlS (\£) :^l^l 

.{■/\ , r\) (“1) :oU_.|,-.ll 

t A*\^ 1 1 <1 *1 1 t<— lY^ k.kk. 1^ , ^ 1 1 

lolAitI ..Miua. olil>ll ^jlll JllJ^Vl - 1 

/LLi£ (VV)i^ _^l iiJL <^1 -k jJL 

t f <1;^ I J Li Ll^ I I 4 jL1J Li_j i(X^ ^ ' '*\* 

^Y • A^ I j iji^i 4 oj^>jlII <(jl11I La I <(X • , Y^ ^ k . ..*. . 
i~ili^ -»fl <tojjjLaJI <tiill 1 -aI .(X'YY . • Y) ^ ■ ■ ..’< > < LllS 
<_iiJlj <(YY,VY) I J ;.. .Ll_LS (Vo) 

^ ^ ^ '{/■' ’ "^ ^ ) .* ‘ “X* ‘lAjLJL^ ijJc k-klkk- -kk 

.(XY, \Y) 4^ ,(V) ^\ 

(Xol.Yo) 4\. ,..u .ILL^ (Y-\) c^jY :oLa^^I 
(XYA, \Y) 4 . ...u .L|_L$ (NA)j< 4_^^I i-iUL 

• 4 iii tt ^ Lfli Li (X^o<*YY) 4 <<!<<< ( I t ^ * )<3 * 4 < A 1 (_i 

4 < < 1 1 '< < « ( V ) 4j<^^^_li I 4 i II (j I 1 1 1 ^ ^ A -k /< ^ I 1 ; iT.I I 
(XY . oY) 4 jjji1j I LLi£ ^-*-‘>*-11 4jlULj <(X^ ® ’ '^Y) 
.(X\o,YY) 4^.^ (V) 4^jli)l 4iilLj 
*1 11 1 1 X> iLjll^ (^^) ik-jj^l t, ‘''^ '' jr^ 

,4^LjjJLj (/V, Y i) < 1 1 11 1 1 ikia.lj LLi^j liujjJL (X^Y , AY) 

ol flj l * 1 l ^j l f (_ 5 j-i^I (_y^l <_uSl1I a ^Jj •,-<! a iIaYII 

.4jj^^L L^J^j ■ k"^ (Y) 
ol J 1 <~ i ~i ~> n i Ti k-iY^II ^_L .-klj , ^Y -<■ 1 I 

.4aj_^L L^J^j '■ kY^ (£) 



4 -JlJJI oL 



i(Yl) 4 n <_iY 5 \l I J.i_t ^Jj 



\Ao 



[-4 ^ 1 Y V JljO ~ ^1 l A A j / < * < t i — I k^j} X— < YA^,o ( . .~ 4 I I ^Lt 

[jkY • • Y ^ / j .k'k'k.k ' k k “ kjki i- iiii r l] 





... 1"^ 6 J j f ^ 1^ ^ Infill Ci-i ^)-o I ^ ■— I't^ I i 



I jj t>i3!iL«-JI (JjaHa ^jlc. Ij-A 3^J=^i j»J 

A * \ JjL>^UJI 1^4] ilj-stll 4JLu-tfJI L^ 

(Bradford- - j j>i jI ^ Brooks o^jj^ 

.^j^l ^ iuL^I ^Zipf Distribution 

:ciljAiC^jjtl I jitif, 

<_L-aLlJI o I ^ t ^ 1 1 ^Aa> t I 

jj-o <j| ^J I I * 4 mi^ ) 

Cf^l iS^ ^ kt "k"i (jxiLllI <JjIjjII oLxjJaJI (j^J 

l^liLxJI l^LuSd cIOJJ 



<1 1 1 < t U. ^ < r < 1 i l^ Q II I I 6^ LlijV I 

Cj I *-lUJ I i*\ hi * 7"J~* I J-*-^ ^ 

14^1 SjljLiVI jjJLAiJ Sjo^ 5"k 1 jljJ 

^ *L_u 1^1* d a U. < ff, I L^*wV I ^ (J 1 fl M 1 ! 1 j j 'N i t •% 

(<]/^ Ij-^J ill ll I ) j\ jU-^b 

i^/JLou ^ jj^l IkjLjill ^ 

Sjljj <_3l_Lla) >_jl~i^ll 6j J ~kV I <jL-jJall Jjj ■ /*! LaLc. 
._. I *1^1 1 o LiJ^ I ^ 1 \ < 4_i-^j_lJ I j L_*-L I 

• I ([">«•> l>«j 6jl>o Z -~ ^ “^" ‘ <-y^l 



— L^ij_0 ^ ■ *■*■ ^ 1 1 ft I I k 1 1 — I 

— j 1 1 . ^ . " 1 jlll ~ l^.Lujj SjLc.|j 1 1 0 a_'8 ~w I jxj 

k 4.r. „ ■‘S) k^UlUl ^Jlol (ij_i ^'k j 1 juu jJijuLU 

^aC. I I *ULJ 



^ d^jfcAj d ft . da i a -\ft t Jjlj — t^Lj^l <L^ljl 

dJa.1 ^ <Llil . A"> .^lj (_J-Sjj 

.(cujljVI) oLo^ia-aJl i^UJI <t^jjill 



^ 'Q Ij-^^ klyll ■ '“k^ 1 1 1 u La 

.^ojjj-iVI) ijJc. kAia^-a Cf^ l (| " -1 -A*^ k_jj^l JS iiljl jU 

^jic, ‘ *j " kk^ lL_lJI^ ol— ujljkAil 4j-0 JjJ)-LI a l^)-^| 

. ^ j'val l (2/ -klk ,,1 I lijljjj <1 a"i^.l I <<jjljjJI I_ I~I^ Ij kjLj^l 



<^jLiJI iiUU <Lli^ (YA)^ JjVl ^ 

.LLiS (Yl)^ 

■ k~‘a 1 1 (ja JXC. j-^l u-l^ <Lj.Sj.jJ I <ULUI .~ i li ft -a 

(NA) /llis (n) ^j^vi ouaii La^jsii 

. ■ k"^ ^ \ • ^_i iijujj LsJ I I jj^ Ij < L LjS 
kjl i(YA) <j_i j»JI <(JlUI (jc. iaj^jlU k_riSI I jjx. ^Jj 
„_jJaJI ^ kjiS (o)j i^^LluVI ^jjjaj_o !jk L^ja ijlS (1) jlS 
(<LijjJl 1 I ijJj iajakjjJll i_~iSI I Lai ...jaj^ljjJI i_ nS ( ^ ) J 

i‘» j 1 1 kj jV I ^jxftja I )j la i„ “iS ^ 1 ^ ( ^ \ A^ La JkA£. ^ij kAAa 

^ . k~.< (Y^j ((LujjjLaJI ‘(‘*^43 L^ i—jIjS) 

.iiiLjjJI jc. jLjjlj (<LujijLiJI jc. L^ja kiilj i<< < 1 iil il I ^jjjaja 

I ail l~ll ^Jj <("L) iiljLiJjaJJ <Lic.jjJI kJK 1 .T 1 V I kAJA. jJj 
d ft.^ jj iJSxji ■ a kll ~kl I <LiLj k LLjS ^YT • ^ kjLa (JSjjj 

.(n) .(^i) 

:cLd L.C 

k_uSJI kAJkC jl LjJ tAjjj i<(ijLi.iJI ^Lllll (_jJa. 1 aliac. 

■ k l "<C I j| I ft k~ |_yjJI <LilajJI SjaAll (J^Ljja. I ^ fl j ILjj j-el (_yjJ I 
^jJiJJ , k~i^ 1 1 JJX. L , . kj "1 ft jiSi < IkA.^ <tlil i <( jjllill uAjjiS) 
Jjl ' a ~I f 1 a |_ 1_1 .11 d ll* j LS j|j ! Lj LlS ( 1 0 ) kAJi. IjJ I 
L^JJ ^~kll . k~i‘\l l Jja jJjS jc. oLajJjia «l lift~i ^ <la>lik 

,k_uSJI ja <(j£.jjJI 6.AA — ila^l — ^jJJ jJ <Ajl jl <<lLS 

^ I r k j " ftj k l^k ll 1^ jk \ Ij al I jla J ^ k ^k U k jjc. 

.ft Kftyl l j U M k k.il ^ j^^ I <.ajl*]l < * < "ft kl kikji"kLal I <LujljJ 

IjjjVI lyL^ i(j<.iJ^I IkiSj 

o-a. ^Jl j;L'k l : Lotka's Law l^jJ jjjiLJi 

^ jJ <j| jk^ jji ij^l S -kl lj j^iLaaJI ^ Jj_Lj— a 

JiALju k-k-k- LJI <LL»jljkA j>uj <(lu jjill jlS ,a| fi^kliljll <JL:^ 

. <d d lUI I j t k a» k ll I Lu jAj 

: Radford's Law of Scattering .jjji jIjj jjilS 





[.Jfc^ 1\V Jlj-*i ” (jL*A_oj / ^ ■"* ‘ v'^l^ ^Lc 

1 






■ ^A^ 






— ^JJ^I / J\n\uu — ,j<iUiuf.l] 







